Effects of gonadectomy on the in vitro and in vivo gonadotropin responses to gonadotropin-releasing hormone in male and female rats.
Pituitary gonadotropin responses to GnRH were measured using both in vitro and in vivo methods to investigate the contribution of increased pituitary responsiveness to GnRH in generating the rise in serum gonadotropin levels after gonadectomy. We compared in vitro GnRH-stimulated secretion rates of LH and FSH of perifused pituitaries obtained from intact female (metestrous) and male rats, and rats gonadectomized 2 or 6 days earlier. GnRH pulses (peak amplitude, 50, 500, or 5000 ng/ml; frequency, one per h) caused significant dose-dependent increases in gonadotropin secretion rates. However, gonadectomy resulted in decreased secretion rates of LH and FSH. Similar findings were observed for in vivo serum gonadotropin responses to a single iv injection of GnRH (males received 250 or 1000 ng; females received 1000 or 4000 ng). These results indicate that increases in serum LH and FSH levels 2 or 6 days after gonadectomy are not mediated by increased responses of the rat anterior pituitary to GnRH. We have also shown that perifused pituitaries from proestrous and diestrous rats exhibit significantly higher GnRH-stimulated gonadotropin secretion rates than pituitaries from metestrous and estrous rats. Therefore, we tested the effect of in vivo pretreatment with 17 beta-estradiol (E2) or testosterone (T) in both female and male rats on the in vitro secretion of LH and FSH. Rats were gonadectomized and received a sc Silastic implant containing E2, T, or no steroid as a control 6 days before perifusion. Perifused pituitaries received pulses of GnRH (peak amplitude, 50 ng/ml; frequency, one per h). In vivo pretreatment with E2, but not T, caused significant increases of in vitro LH and FSH secretion rates for pituitaries of both sexes. Overall, our data demonstrate that gonadectomy does not cause increases in LH and FSH secretory responses to GnRH, and that prior exposure to E2 in vivo has a major stimulatory influence on the in vitro secretion of both gonadotropins regardless of sex.